
PATENT ABSTRACTS OF JAPAN 

(11) Publication number: 11239155 A 



(43) Date of publication of application: 31 . 08 . 99 



(51) Int. CI H o4L 12/28 
H04B 7/2S 
H04L 7/00 
H04L 12/56 
H04L 29/08 
H04Q 3/00 




(21) Application number. 10056017 


(71) Applicant: 


HITACHI 


LTD 


(22) Date of filing: 20 . 02 . 98 


(72) Inventor: 


WATANABE KOJI 






ISHIDO TOMOAKI 



(54) PACKET COMMUNICATIONS SYSTEM AND COPYRIGHT: (C)1999,JPO 

PACKET COMMUNICATIONS EQUIPMENT 



(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a packet 
communications system and packet communications 
equipment which can reduce the delay fluctuating amount 
generated in a packet transmission section. 

SOLUTION: A radio terminal station 61 transmits a 
transmission request 151 containing the inputting time 
information t1-t3 of inputted packets 101-103 to a radio 
base station 60 prior to packet data. The base station 
60 decides the structures of an up-link frame and a 
down-link frame used for the communication of the packet 
data and transmits the structures to the terminal 
station 61 as frame control information 153. The 
terminal station 61 transmits the data 155 of the 
packets 101-103 to the base station 60 based on the 
frame structures and timing contained in the control 
information 153. The base station 60 sends the packet 
data to a transmission line in accordance with the 
received inputting time information t1-t3. 
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(57) isjub] 

10 1-10 3 «?A*«fWH»a t 1 ~ t 3 Sr^triSteS 
*15lSr, hfWJ:9$l5fciftli»*»6 OK 

ei£1-5o «MSit!2^ 6 0 (4, /<-jry ^Srafll-t" 

*3t*ft£U r^Sr7U-^fflW'ltf8l 5 3tb-C*i 
^^<JV-C, '<>TV F101 — 103 (07*—t> 1 5 5 & 

mmmmm e o -e^-rs. e o ufc 
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m#i% 2 ) striae i (Dmmmwn. v v <omm 

[lf#*l3] «(rlS^y hroA*B#Mfl»a»±, Wia» 
B#IHIWPl05il»fc< t t>— oroiSKHt*-?*)* n <k 5r#m 
[fflltfSU] tM2H 2 <Dii{f mess i ©are 

/<*-s/ hwA^wiHUtasreai-t-s i t 

[It**! 7 ] i£{f fiUW^ y bilfHSffi-^^^^ 

*%mb-rz>'<>ry mist. 

MiEffi ^KAA^WfllS 5 <fc 5 fltofc Stiffs* 
WEft*^A*«FlHJW«Sr#4-i-5 «fc 5ffi^S^fc«-§- 

eaii- -a ± 5 a? $ ntz. r ? ± * wmn t & w-r s r. t 

«*«ad u-casflH-s «t 5 ffi&zixfrm 1 ©are s» 
mmzmmi-z£?ffii&£ft?z.%2<DmmmMb*m-f 

T S«E 7 A KfWo-r-Brifc Wit ■*■*!»#* 1 0 



(2) 1-2 3 9 1 5 5 

2 

wriaAA^wflfffiwa^Jv^-ceasisj-^ffiL, a*^fm 
rsffi-efem&i'&mirz ± 5 #?/*£*tfcfs 2 ©are =gg 

10 mmfflffixhz ^ b*mmb-tz>m*Tgi 2WMt<o'<>r 

1 4 ] tME^afcfc e>nfc«FlWMBStt v 
5CtSr#iai:i-5lil*«l 2WM0'<4ry hmts^x 

y h © A^3 u— h $r 1 2feiEfil LfcWRiT-fc Sit 
ti-Slt*rll 2fEft<D/^s/ hiiff->^xA 0 
[11*916] A^Stifc^y hroeiHJ:<3 5fe^t(F 
20 fS/^y KBA2jlSIBflf««:ea!U MHEA^P#^tS$S 

bMfr&X hnt^y u— Mz.mtis<>r y Y ©A*«rW* 
$SSr#AD LtSI b> WfEA*B*IBfl!r«»w3£-5v ^TMIH 

[0 0 0 1 ] 

[0 0 0 2] 

[0 0 0 3] y— ^ery h*^±, $:{%M<Ds<yy 
Tl^/<try h*-&fWmV, W-m^y V ^~ hX*s<tr 

y h sreasKcjUtb-r « r. t j; 5 , /<iryb <nm mm 

^^-5 y^ u— V s<try 

<0\hti^— h^W-fr5t>(Ot-, «x:t4' "PERFO 
RMANCE OFDYNAMIC RATE LEA 
KY BUCKET ALGORITHM", ELEC 
TRONICS LETTERS pp. 1560-1 
561, 19th August 1993 Vol. 
2 9 No. 17trM^§tbTV^„ 
[0 0 0 4] — ^^A^^y/Mll hit 
50 m&U~**>'*lry hA*B»B«:^*-y h^y^lBft 



3 

s IN97-27, CS97-8, MV 

E9 7-8 (1 9 9 7-4) |:^$Wl^c 
[0 0 0 5] 

tfmiw h 51/ 1> s Sit y7r«» 
[0 0 0 6] &*l±&<d94 J**9:s7j3&fo, mffl^f 

[0 0 0 7] Sbt±*©**», V^ftlt)gft«^^ 

[0 0 0 8] ffiot*««^@Wlt ^2/hfiS6ISn 
[0 0 0 9] 

[ooio] fS l rofflfiSBtt:, 

ft & 1 OXIilgfSctfV^ ;/ h75»£>i&a^&t i-~ 
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1 <09A SWEATS *t;fc'<*-5' MOA^SWW^I 

/ °^ >> h &&&i&\zmm-t?> <£ 5 fl?j&-r 5 - 1 

£3 0 Sfc^s-httt, #|HJMfi33fc*-K (AT 

So 

[0 0 11] ^SPJl^S'^s/ hilff v-^-Mi, Mr 

[0012] %.tz.#.&m\z.mz>m<D/<fry bmm^^T 
20 «-r5j;5«^$nfc^i (ommmmt. s<tryb<ox 

[0 0 13] M« ^ 

30 AKA**M»*39SfWnS*bfc^<-iry H*A;frB#fW 

b^A^nw«^M^t*i*3fi©ufcraiH. 

v v V <DAJ3 l—hZl ^c3£{Bl LfcHffi its: 

[0 0 14] r<?5J:5K, (ATMt/i/) <7?^ 

try MttSSl^/^t/ hA^WPWafcttAAWFlBBB 

try Mil il^<^ AAffi^f-V b^rW-T^ffi 
6 «K:«3te» ^ ir ^ fflffl*ft 5 r. t fc J: 

S:iEr^:<<«^i:fcl^ /^7P-S:»»!lt 
[0 0 15] Sfc, 7i/-AgSJt7i/-^^ffiit 

/^y h (ATMt/i/) (D~7 U—M^J^y A^g; 

50 (MI^^AAWpraXttA* t/— hoW«fcftoT^y 



J 
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[0016] 

[«gq<B3*lt<B&tt] Hilt *3SHfc«5^yhiS 
!7— * 5 0 14, *«MH^Sftt*Jxfc«S*5 4, 5 

iiSMeo^bMJnt^^ ffi*5 i, 

5 2X155 3 tt, 6 1 , 6 2St> + 6 

T, ijRK^JI6 1-6 3 itftSif 6 0W©^y 

[0 0 17] E^*3V>-C, ffi*5 1 <tffi*5 4 t<DfSX 

WMrtr5*e\ -z-rmm^me i»> «*5 

#IB««S:*IIUK*«6 »iSM6 0 

14, iO/<4ry h©AA*IWWflfcgflrU rcDA^B# 
IBflMfc»-5v^J0lff-e^^y 5 01^ 

mm-r^o r^s^5 1 t«i«ftffi*^6 1 G>»*-fi** 

f4, B*5 2i:«i«*a6 2, X«*5 3«II8 

[ooi8]*S!Mm fflAKo^yK^r^ 

161, 6 2, 6 3^M< bt>— ofcSHrf-s^v 
!)^7l/^^W5o #ii^6 0, 6 1, 6 
2M6 3lt -ttt^^ljRSflfiS 6 OOSD^.fcOT 
DMA (Time Division Mu 1 i p 1 e 
Access : m^m^jtWm) ^TDD (T i 
me Division Duplex: B#^f J^fi) 

[0019] H2it ffi* 5 1 , m^^m 6 i , mm 
&mm 6 o , mm 5 4 M^aisw ^ 9 (ow^^^-tm 

[0 0 2 0] V K^S- 1 iCjo^T, t 

1 \C**>ry M 0 1 ^, B##J t 2 >>M0 2^ 
B#*l t SK^^ry MO 3*S*n-eJX»*5 1 

**a6ii:AAsn5. — 0#at4i^ y m 

2 0^, B#£iJ t hi 2 1 JVPJxiB* 5 4 

[0 0 2 1 ] JJtfc^^K^SKJSV^T, MilSC*S6 
1 14, atl* 1 5 1 *rttfltttl£A 6 0 \zm% 0 SKSK 
*i5iii h*SBJ£**>*&tt, h^fa 
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^TtfV^jx 6 1 ^A^^tb^^s/ 

hoffi»*fctt*6»A*WMW«fc*$tft>^-t?S>So 

£fcMIS**S6 1 tt, ^yK!?S-3<7)f-^^A 

CK (Acknowl edge : mfcft^) Xf4NAK 
(Nega t ive Acknowl edge : 

&) 15 2^ii«*16 0lll§o r*U4, WVK 

$ s - 1 * A-ewsii" 

CK/NAK15 2^fft> «/>f i^K!/ S- ltfV^ 

io ^hfWwnr^u^?^ 

15 3<!rLT«iS*M6 1lrlfit^ 

5 3td[4, «^Sffi^6 O^tfV^y hA^ 

iS6 0lt f#-£T, *>f yF^S-lOf- ^£Ir)C 
T^y^y y^7U r -A-fflSt5»««)ACK/NAK 

154 &m&#&km e 1 taft -t-s. 

[0022] (M^KfrS + iteaai^-C, «»ift*Ja6 
K4, AfMfflHMl i 5 3-eii*p$nfc7u— a#| 
20 tiLbf'tS^m. '^try MOK 1 0 2, 1 0 3oo 
■7*—^ 15 5, RtfACK/NAK 1 5 4 jxfc 
HSUHP* l 5 6 «rftflMKJIbJHi 6 0—^ff ~T% 0 MBmm 
160 14, 7 AfflfflW W 15 3 T-«^iffi*^ 6 11: 

0, 1 2 1 ©f-? 15 7, MACK/NAK 1 5 2 

x*mi££titc.w&titn 15 8 %mmffi*ffi 6 1 t^m-r 

3o 7 M 20, 121 (DM&tiH&m 6 1 — (Dlfctt 

*fctt»3EtAA«PBW«tt^^ 1 5 7fcf*bDUTa6« 

30 [0 0 2 3] «>>f ^K«?S + 2*r*3V^T, M^ffi*^ 6 

1 (4, ^ ^/hl20, 121 <D7*—9 157^71/- 
^MWHf*15 3^b^yM2 0, 12 IS: a**-* 
M 0 4, 1 0 5 iCPHISj* ^j»SiifiS 6 0 — 

B#£!J t 4 * , t 5 * \Z/<lr v M 0 4 , 105 Srffi^ 5 

l^SHf-rSo rr-e^Jt4' , ts' f4TSr-SB# 

re1i:bT, t4' =t4+T, t5* =t5+T4rffifc 
-T^h^^o ft(jRXttA6 0(4, ^<4ry M0 

1, 1 0 2, 1 0 3^7^15 5^E)^yH0 
40 1, 1 0 2, 1 0 3 SrSJtfV^s/ h 1 2 2, 1 2 3, 1 

2 4 mffiLtSs&m 6 1 — CD/^ 5/ hKlKD^ 

»*fcl*»«*|IIH(MB«rffiv^T, -tn-pftwa t i • , 

t2' , t3' W^hl 2 2, 1 2 3, 1 24M 

*5 4(c:iiffi-^o ::tt 1 ' , t 2 J , t 3' I4T 

&—j££f?3t tts t 1 ' = tl+T, t 2 ' = t 2 + 
T, t3* = t 3+TS:«Ac-rB#»Ji:1-^o 
6 1 TVn<7 y M 0 4 , 105 (Dt*—9 15 7 tc» V ffi 
^m$tlfc^^f4, ACK/NAK15 9S:iiS»fi 
6 OiC^fg-T^o Jglr, «Stf2^6 O-e^-jry h 1 0 
50 1, 1 0 2, 1 0 3 ©7*— 9 1 5 5 trRQ ^lU^ixfc 
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4§<Si4, ACK/NAK160$:«iffi*I61(lHI 
[0 0 2 4] 0 3 (a) ttW^K!?S+lOTjy^!) 

y?7u-A«S6©«, (b) te^^y^:? 

^/U4 2 1—43 1M4 7 l^SRIt&*l/C^5o 

[0 0 2 5] 0 3 (a) t*tTy7 p !l^7l/-At 
*sv^ 9^yK?s^HI5«:it ^ ^ K£ s lr 
«ffi*^6 1 izXtlVtc^y bcomm^4 0 1 , 
MyK?S fc«j»Jg*S 6 2 \z Xti y Y <om 

ffg*4 0 2, ^K*SKl**jB*J»6 3 MA 

>f >- K 9 S - 1 tf)"ir — 9 «Sffi*^ 6 1 M A* L 
tL'^trv Y<Oy t —9 15 5, &*SB*Ji6 2MA#bfc 

Ufc^<ry Kof-? 4 0 6#HCElSJi5. ^> 

t~s<try h<DW& c T—9 15 6, S8±tf*S**B*«6 2 
fclA* bites' HoWSIt*— ^4 0 8 36S«KE«Sn 
5 0 ^iR£ttJB6 6tA*bfcW^K!?S-2©AC 
K/NAKlJltt, «*S*Ji6 V<D7*—9<D 
ACK/NAK4 0 9, *§S*M6 F^T 
^(DACK/NAK4 1 0. *3*t«&***JS6 3 £e 
/^yh(7)f^^)ACK/NAK4 1 1 *SJHfcE1t£ 

[0 0 2 6] 03 (b) tC^-T^^vy >97U— AM 

KDy*— *Mf4, Illi^6 0fc«*5 4^bA*L 
fc^-Jry h^-^ 15 7, ^SlffiM6 0MSft*5 5^ 
bAAU^^y hf-^4 5 5, &t>*«tt*aM6 0 
M«***JS5 3/6^A^bfc/<^^ hf^4 5 6 # 

mmmmm e o msb* 54^ h a^ bfo^ y h 

7^15 8, ***ifija6 0fc«*5 5*>fcA*bfc 
5/ h (DWikT—Z 4 5 8, &tJ^«ISSfi^ 6 0 MM 
lftffi*^5 3^bA^3bfc/^?/ hCDS^-^4 5 9 
jWRt-EHSftSo WyK?S-2^ACK/NAK 
Mt4, ilj|S«8*«6 l M^*5 l^bA;ftb)t^$/ h 
©7^©ACK/NAK4 6 0, MIS$5*M 6 2 MSB 
*5 2«»E)AAtfc^7 h cox — 9 (DAC K/NAK 
4 6 1, SI> + «iffi*l6 3Mffi*5 3^b7Jjtfc^ 
❖"y h <Dy* — 9 (DAC K/NAK 4 6 2j&SJ«ME«£*b 

[0 0 2 7] 03 (a) , (b) OW^ett, l\3lB<Dm 

— *#56«r*bfc*s, W2l7*— HHS^Sfff 
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tth&®<Ot£^mz&9c&&tt\t* T9^^um^ 

[0 0 2 8] £fc03 (a) <»T V? W 9 7 J*<T> 

ffi*^6 l fc«KS*t*iiB*5 l as*t>J»w«3teK-ee 

$n^5o — 03 (b) ^yJ^71/-^« 
-T£<fc5«/*£ix£o *M^I4, H5V>«5fe«)Hfc*<« 

[0 0 2 9] 04 (a) VK*S + KDTiy^]) 

>9 7\s~&w&<o9\(om&* bib (b) tt^^y.y^ 

20 /JJ7y^5 2 1 — 5 3 1S^5 7 1 tfSKttfeiVCl^ 

5o *Mtft, 7^7 P yy^7l A K*5V^T 14***8 

*jS6 1, 6 3, 6 2©«K«ft«tWt, 9^7ly\)^ 
9 7\s—MZL#^X J4ffi* 5 4 M ft fe «V *0Kfe« 

aSe^-*S:a£5*&Mf4, W5S5*-*J:D fcllSB© 
[0 0 3 0] 04 (a) ^t7^7 P yy^7l/-AH 

m^m^m 6 i ma* ufc^-ir v y commm* 501, 

30 MyK?S}:ISS*I6 2MA*bfc^>5ry h^jH 
5 0 2, RTfiVsC > S tC«*ffi*^ 6 3 MA 
Abfc^-Jry h^>32lfS^*5 0 3*SJBKEfliS*t*o ^ 

5, ^r/ffi*5 1 ^b^S^X — ^ 15 6, ffi*5 3^ 

(Omn^—9 5 0 7, ^tKffi*5 2/^^C7)S^— ^ 5 

0 8 36S«fcE«Sn5o i!IX«I6 0HAAbfe^ 
yK?S-2©ACK/NAKlCtt, SIS^6 1* 

40 /<*rv Y<0^— ^<7PACK/NAK5 0 9, $*ISffi*^ 
6 2jS^-{ry hOf-^^>ACK/NAK5 1 0, 43* 
t#£*ifi*JS6 ZfoVrv h<Oy* — ^MCK/NAK 
5 11 dSJWKEHStta. 

[oo3i]04 (b) i^t^^yyy^7i/-Ai; 

y >-9-7u-j*fflmmn4 5 2, sw^u^7i/ 

-A»J«I*«4 5 3*SJWfcE«$tt5 0 W^K!?S- 

1 <D^— ^ <Jr ^ K 1 ? S — 3 (Dn^T^9\a^ ffi* 

5 4A»io<D imn<omiB7*—9 157, $5*5 4^e>co 

50 /^^^/ V<DW&T — 9 15 8, $2*5 5#>?><£>l@g<0 
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mt"r-$ 5 5 6. !S*55^b^^h^7- 
^ 5 5 7, &«fc4tt7KJn 5 3*»&<0 1 @@^Mf-^ 5 
5 8, ^t>^^S*^5 3^b<^^^^^ hco^x— * 

5 5 9^Jl|I^Ee$tt^ 0 yK^S-2^ACK/ 
NAK^ft, ^ffi*^6 l^i»*5 l^A^Ufc^ 
try h<O^T — ^C0ACK/NAK5 6 0, ^ISffi^^ 6 

NAK 5 6 1, R-aUm^nme 3i:i#g*5 3^bAA 
Lfc/^^/ h(DT-^(DACK/NAK 5 6 2j*S«IKK 

[0 0 3 2] HH^^Tte, 7^7 P !)y^7l/-A« 
S*51C, >^7 V- -MISS* 5 4fcftfcifi5 

V^5taSr#»tfct<DT*fc5o T^/lJy^y 1/ Acq 
ffi^cfitt, «»*»JB 6 0 6 1 , 6 2, 6 

3^feoa&«K*fca<5v^, h (XttATMt 

(XttATMt/u) <03d*tt*0MK:tt: 

6 m^&mme 0\Zs<fry V (XliATMt/V) 

[0 0 3 3] 05lt HI 1 Ov'T^.M^^T, ^-Jry 

h <t LT ATM (#HJ»IBSH=™ K) fusrfiasi-s* 

5« H^^ct ^KittS 6 Oil, fc*£&§3 01S 

t>*3 0 2 tSal*$*tfcATM*a-f^7 3i— ^85 3 0 
ATMW^7x- *g&3 0 3fcttJft£>bfc 
ATM*fe/^lffeia3 0 4&tfATMi£{f*a3ia5 3 0 
5 W&LS33 3 0 4Rtf3 0 5fcSBftSnft.**a» 
§15 3 0 6 t, »*«I*SB3 0 6fcS«llSSJxfc^y7T7« 
3 0 7StfATMt;i/ffi^3 3 4 /<y7j 
^^ 3 0 7Si;ATMt;HM3 3 4KSB»Sn 
tr^t^Mlfp 0 9 #gI5S:SJ»i-^fc*^$ilW 
S3l0t, T^-fe^ffiafflS 0 9fcSMKSttfcaE«P 

§153 1 1 ^mmns 1 i\z»m^tntmm6s 1 2 

«^g|5 3 1 2KJ(«*ftfc7yf i t3 1 3^S:it 

[0 0 3 4] r r"eATM-fe^gftMSa5 3 0 4 }2, v- 
-^i/-* • A*WFBD««f**D»3 2 lS^ATMt/^ 
y^jWfSt3 2 2^5>ififcSft5o 3^ATMi£««HB 
§153 0 5(1, ATMt/My7r^ : ey 3 3 5MAT 
M-feyu3feffiftJ»|gi6 3 3 6^?>*J5ES^5 0 S&fcT^ 
±Xl&mU3 0 9 11, 7l/-i^M3 2 4, 7 1/— A 
^5/77^^1) 3 2 5, 71/- A[U^fg^jDlIl¥S3 2 
6, 7 1/— AI5UHE&3 3 1, f£<9HTIE • *£ffil£]E§3 3 
2&t>*7 I/— J±M$rU3 3 3^b#ljS:Stb5 0 

[0 0 3 5] &|£&JR£J&A6 Oeott^ov^TRW-f 

*y h 7 — :? 5 0 £31* tt[Hi3 0 1 ^£>A 
TMiryU 2 0, 12 1 Sr ATMfel-f ^9 7x- ^gR 
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3 0 3CAM^ ATMftS^f — JX§[5 3 0 3 

HATMirA-£rgff U git ATMt^y^WHE 
C (Header Error Control) 

[0 0 3 6] ATM-fe/Ug«*&a6B3 0 ^> 
* • A**RI««f i MlP» 3 2 1 Uljo^T, SllATMt 
/Weii/— tr y^St^ATMt/V 12 0, 121 ^A* L 
fcWPjflt4, t5S:#JDt5. ATMtyi^y^*WfS 
3 2 211, ATM-fe/HO^y^SBSr^WfU, ATMiryv 
10 WVP I (Virtual Path Identif 
i e r : {gffi^f&S'JT-) /VC I (Virtual 
Channel Identifier: IBMf-'Y^/l' 

Srif^-3 5 ifciQ#J«HfU3 l 0fcS*r*-5. 
ftHj»g|5 3 1 0 11 V P I /V C I <t ffi* 5 1 — 5 3 t <D*f 

tettttfclMWI*3 5 2(aot«*M^3 o eirii 

*q-*-5. 

[0 0 3 7] *S;£#J#I§I$ 3 0 614, fi*51-53W 
151^^77^^!) 3 0 7l:ATMt;i/JrteSl, fg 
a©*TSr*Ba6^TiBto«*3 5 3fc«to"C#J»SB3 1 
20 0tea»i"5. #J»«B3 1 Ott, WyK^MAT 

W7l/-Al^^^^ jf^-3 5 6iaot7 
^i?*®S§l5 3 0 9tcil^q-r^ 0 
[0 0 3 8] 7^^4Q;lS3 0 9tt, 7U-^M3 
3 2 4^33V^T. {S#3 5 6 (OfifcliJl^^T, fflfcCD 
71/-A»Mi«)7l/-A4 5 2, 4 5 3§rfl|/£;U 
7 1/- A/^>77^ J t5 3 2 5l£*£i&tr 0 Afrttfcl 
{1, 71/- ivfffj£g!5 3 2 4K*3V^T, ^y7r>^J3 
30 0 T^bATMtyURtfATMt^AJ^nfc^ t 
4, t 5§:St#-trJU ffi-S-3 5 6 <73iI£q^$£oT, AT 

— -Jr^f+JPSrtf 5o ffl#P§P3 1 0*»6>*S*WH*^l— <Z5 
f?j£g*3 5 8^T^-fe^$y»g|5 3 0 9l:fcot7l/- 
A«/ft*B3 2 4K*3V^T7U— A 
460, 461, 46 2HNAK (Negative 
Acknowl edge : ^z&S^) If SI 

g*(Oft^7 1/- A^UTiiACK (Acknowl 
ege : It/EJ&gO £«#&fro ::t«U:ACK 
40 /NAK 7 I/— A 4 6 0, 4 6 1, 4 6 2H7l/-A/< 
-/77^^y 3 2 5(rf^^ftl§ 0 7 1/— AIHJHfgtt 
AHEISg 3 2 6 (1, 7 1/— ^iHfi^^fi-g-3 5 6-ca*n$ 
nfc^/T^V^T% lWf»Ufc7U— iK#J»««<D7l/— 
A4 5 2, 4 5 3, ^Tfiit57^7U-A 1 5 
7, 4 5 5, 4 5 6, $0«£l$ 3 1 0#>fe«-g-3 5 9 TrS 
3IB*$ixfc7 l/— A 158, 458, 459, ^t^S 
it^*7 I/— A4 6 0, 4 6 1, 4 6 28:7 1/— 

77^ii 3 2 5*>fcifc*ffiu *a^ra»l§S:#inb 

T*«WS8 3 1 1— a6ttli-5o 
50 [0 0 3 9] &'<§Mn 311 f4A^7 Ufc 7 I/— A««S: 
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£HUKflll8B3 l 2-M«o «»8S3 l 2t*XMWt 

[oo4o] #cki, *ifji»»*ja**&o«#sr*6i»aE»JH 

£ftfcfS*tt«8*ISB 3 1 2 £^LT^«pg(5 3 1 1 fcS 
6>tt5 0 *«WB3 1 lit §l«f^«atT^t^ 
^SgB 3 0 9 — SI5o 

[0 0 4 1 ] T^-fe^«ta§B3 0 9tt. ^IH^lHl 
SS3 3 lte«V^-C7t^-ARI«l*:*9, -€rbTi£9fTIE 
• jf£ttl[Hl8g3 3 2Jr*5V>TK5^fTiEi:^ttlSrtf 5o * 

T?#fc*&tt, 7l/-A«f«3 3 3t»^t7^A 
^y^fcflWrU S«^Tii»«-i-3 5 7Srfil»a3 1 

o^ii*p-t"s 0 *fc»5frjE-awjiait3 3 2c*3v^ 

#P353 l o - 7 a v/-^ U t BM*« 
*3 6 0 Sril^Oi'^o 

[0042] mmM3 i 014, w£B#3 6 o-e»j£3 

(DmW^? k. AC K/NAK7^A^9 * 

<gfi£*bfc£#i4, ^Jxbco^u— ^Sr^u— A^tff 
US 3 3fc*5V^T*Wf'f"5o t^)7W AjftSSHS**^ 
#ATMt/^f:©^^, V 
p i/vc r <£> i DXrWB*JBfcATM^fe/v*SA*Ufc 
mm^it^s 6 1 o TftJWa 3 l oicilfcrf-So -t 

(Z)7 A^AC K/NAK7 l/^A^i^Utt, "7 U 
- A ^ t 0? v/--{r y ^RtJt A C K/N A K Srflf 3 6 1 
KioT«!HWfifB3 1 OlciifcrTSo fM»8B31 0 14, ft 
-§-3 6 1 icJ: t) NAKj9Siito*ixfc7U— ^air— J6«F 
BBACK*saftlSn4v^7U— A^JtUT^ 
^tf>WSIS*f§-§'3 5 9 &T?±*W0U3 0 9 fcilfcl 
1-5 0 Sfcft!l»a3 1 0 14, A* bfc A 

TMtyUOfiS, VPI/VCI^b^5#ATMt 
/Wlg*$H5Q oS (Quality of Ser 
vices: 1h-t^n a p«) , *>5V^B:«-«j»»*^ 

5c AMWA3 1 0ttgflr56TUfc7U'— a#BSSt«*3 
5 5(:J;otATMt;VB»3 3 4 o 
[00 4 3] ATM-fe^fftfiJJB 3 3 4 14, ft -§-3 8 1 
^S§oT, gffSTlt7l/- A^?>HECSrl»< AT 

3 5 4fcftHWS«3 1 OfcafcrrSo SfcATMir/i'Sfll 
AfeSB 3 3 4lt ft* 3 8 0 £$5*1jU#g|$ 3 0 6 Klft b 
T, «*3 8 2fcJ:Oe»K3 0 2K«KSnfciB*JS 
ATMt^S: ATMt;W^y 7 7^^!) 3 3 5 IC*£ 

A TMt;USr A TMt/W^ y 7 r > * y 3 0 7 (w#^iA 
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fro fWWgB3 1 0(4, VP I/VC I t«*t^»M 
It 3 5 2K±o-C»*«Iift«FB3 0 6 ICilfcrT 

[0 044] SB*«JtfeSG 3 0 6 I4ffi* 51, 52, 53 

U »TUfcfe«E3afe36Ta*l3 5 3lcJ:o-CIWlP«3"l 

T*fcATM^^aUJiit*«»felTV\ i?/H£ffi$J» 
ff-g-3 5 0Ki9 ATM^/HaiUJWflFSrATM-fe/uaitb 
10 fiHj»[Ejgg3 3 6K»ftli"«o *fc#JWffl3 1 014, ir/U 
26ttl«FRI«Hip«-S-3 6 3 SrATM-fe/HSiaftHWlHliSS 3 
6— 3l5o ATMir/V^iaiSJ»{HlSS3 3 6 lift*. 3 6 3 
<D*4 ^^?tiB&3 5Q<omf¥X\ ATMt;uS:AT 
MfeS^^^ — *3 0 3l^a5i~£o ATMil^f 
y^7x^3 0 3(t AALtATMt^yyUH 
ECSrWDLT, t»£S»3 0 2^Slilt5. 
[0 0 4 5] 0 6 14, 0 1 COiXT^x AI-*5V N "C, A?4ry 
h t UTATMir^^»§*^^»SS*B 6 1 <D 

20 2, 63t)»i^:M^^o B3*©J:5 

ftflUfttJa 6 1 |±, ^fiSK 2 0 1 &t>*2 0 2 K 
SNKSnfcATM*a>f V^^m-^§P2 0 3 by AT 
Mfe^-f ^§15 2 0 3 \zm^ntiATM±^ 

g{s#ygSB2 o 4^t5ATM^m^ssi$2 ost, mm 

mU 2 0 4&I52 0 5KSBR*tbfcr^-fe^fflt3a«fB2 0 
6£, T?±*mmm2 0 6 T? J £X#mM2 0 6 
fc«j|«£ftfc*ttWffi 2 0 7 , 2 0 7 fcSJfc 

sfbfc«*gP2 o 8 aa»«2 o 8K«it*n/tr^ 

ft210t, #flBSrW«l-rSt«)O«IIP«2 0 9 £ £: 
30 fii^o 

[0 0 4 6] r. r-eATMir^SfS^S§15 2 0 4 14, > 
• AA#WflHWtfto»2 2 1. ATMtA^y 
VffiVtU2 2 2, MATM^j/7r^ ; ty 2 2 3^b 
«^§tL6 0 *fcATM36«aafifB2 0 514, ATM 
^/^SfllfigSB 2 3 4 , ATMt/W<5/77«!i23 5 
fttfATM-fe/Hilttl»IWIl!K2 3 6^b*j4Sn5. $ 
bl-T:?i?;*£LS£l52 0 6 14, 7l/-Ai^2 2 4, 
7l/-A/<77r^ ; e|J 2 2 5, 7 A^f5#iPlHl 

s&2 2 6, -7u-j±mm\E]m2 3 i , mvtnE • 

40 g2 3 2RXF7U—J>>1lWm2 3 3 SiX5 0 

[0 04 7] 2fc^«Sj»i«*» 6 1 ^Wl^ol ^RBt 
5 0 SfilB^I 6 1 ^&«RXttJli 6 0 \cm *4r^ 

»*5 i «»b*nea» 2 o 1 tas tt 

ATMt/H 0 1, 1 0 2, 1 0 3^ATMW7^ 
77 ^fB2 0 3ICA^"T5o ATMW-f^7x- 
^g|52 0 3l4ATMir/uSr^:ff U Sft ATMir/i— y 
^HECSfxy^tSo AT Mir /HUfSftLJSSB 2 

o 414, -jr^ • A*«pra««ft*n«B2 2 i 

T, §{f ATMt/H^>-^y^M + ATMtyH 0 
50 1, 102, 103 UytP#^J t 1 , t 2 , t 3 & 
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#iD-f4o ATMt;l^ ^y^M¥rU2 2 2f4ATM-fc/u 
tfV^y^SBfrjSWrU ATMiryucDVP I/VC I iB# 
SlJtl, t 2, t 3 t^—^r^^ 5 5\Z£V 

2f4**:, OWfUfcATM-fe/USrS/— ^^^CAT 
Mt y 7 7 ^ ^ !J 2 2 3 f # iitfo •#»*<*t 
♦#5i*^Tii*Pft ^*2 5 4 ^mmU2 0 9 tril^q 
«o SJW2 0 9liATMt/H0 1, 10 2, 10 

3 <7)HM*7 U-A^)7 I/- AffiM^f *2 5 95; 

[0 0 4 8] T^^^mmU2 0 6f4, 7l/-Airt» 
2 4 4m^T, ATMt/H0 1 N 10 

2, 1 0 3<Dis— trlsXbVP I / VC I CO I D, B#£0 
tl, t2, t 3 0tpfg$:^t?^ff^*^ W-i^4 0 1 

«:*J*U 71 A/^77^*J 2 2 5fc*#»tf. 

«#S3me>^THc* »*ii**TiB*lfll«-2 5 6Kt5 
ftyffffi2 0 9Kl&Sn5. AHM!Bf*Ma(g2 
2 6 14, 7l/-^^f^2 5 9^t^^^ ^ 
>-^-C\ 7 7 7 ^ ^ !i 2 2 5 ^^ff 1*7 20 

U-A4 0 1i**ffiU rafflB (^U77^) 4 2 

1 fcfwn b-raetuwB 207 (cigta-r ^ 0 
[0049] &mmn 20711; a# ufciSflw*^ u 

0 1 ^Wg4 2 1 ££r^Plb, giff^^ii 
SB2 0 8KffiAi-5c ^952 0 8 14, r^fMf 

ryft2 1 o^teilft fciSflii- 
5o *HJEM"Ctt, r^)J:5lwLT, j£{B^*7i/-A 

4 0 1 fc**nSWPlH««*«, **t-5'<** hy 2 -^ 

[0 0 5 0] ^Kite^ 6 0 }4, g« Lfci£{f 5* 4 0 30 
ll^o^T^c^f'l^ij-C, Iiife7^!ly^7l/ 
-^7u-ASM«4 5 2M^^yyy^7u^ 

$aftHiHS4 5 3 \cx 0 *n«fc4»*» e 1 tea*ni-.s 0 mis 

ffi3^6 1l4, 7>77 P !Jy^7l/-ASMf|4 5 2}I 

4 5 3 i^oT^^yy y^7U-^tATMt;u5r 

[0 0 5 1 ] *JW2 0 9[1 ATMt/HOl, 10 
2, 1 0 3 07 l/-A«MU ? 7 l/^ASfi^ 40 
^1W$6Sr^tp7 U—J±mj&ifr&m%-2 6 0&T?±Xffl 
8PSB2 0 6(wii*Pi-^ 0 T^"fe^#J»»2 0 6tt, 7 U 
— Afl|j*g|J2 2 4^t5V>r, ATMt;W^>77^ ; eJJ 

2 2 3HATMt;H 0 1, 1 0 2, 1 0 3M'>- 
^^SrSc^ffiU ATMt/^1, POITjE • ISIfcHflF 
*f*J0fem\ 7l/-A15 5^t^o 

*»2 2 4I4, 71/^15 51:71/^5/77^* 
y 2 2 5K*#i&*. »ii*36T*:»*ii*«Ta»ffll 
*2 5 6JC±5WJ»«2 0 9lca»-r8 0 7 
Rf**DElK 2 2 6 (4, 7 A«/£lft^{f -!§- 2 6 Olwj: 50 
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2 5^fe3a6fflrK*7U— 5 5Srtt*HiU IBUHH4 
2 4 UT*«WiaS 2 0 7 ^ffi-T $ 0 ^«fggf$ 2 . 

o 7(4, A*utaig*7i/-iN4 o i tmmm4 2 
2 1 o**b**easis— aMt-t-s. 

[0 0 5 2] «j»4B*«6 l^biUff §tlfc7l ACD 

Oh, ffiOWS5 2 0 9^NAK^IJP$Jlfc7l/- A £ — 
^ACK»§tLi^7 U— -MCOl^T, fMfflffi 
2 0 9 (47 l/^ABM^II^ 2 6 1 SrT^ir^»JfflJgB 
2 06ti»tS. 7U— ARI»!I§#*PI11K2 2 6 14, 
7^Ai*ft*2 6 OTtfttfeSfrfc*^ 7 
1/^^77^*^ 2 2 5iC|Stt^tLfc7l/-iNS^ 
^^•{f^-2 6 lid ( tt)S : ^$:#Cbttfc7l— Al 5 6 
SrS^ffiU ftRRK:nnR4 2 7«r#inLT*ttlMlJ2 
0 7lrlffi«o ««W»2 0 7lt A*LfciiHiK* 

7i/^4oi^i5ig4 2it^pu mmn2o 

[0 0 5 3] — ffijftAS 2 0 8 (4, T 2101: 
iot^f Lfcff ^£^«PI|F(5 2 0 7i;:^3 0 ^ttMSE 

2 o 7J4, %m{m^&mm^T?±*ttimu2 o 6 

s 0 rmfii«2 0 6it 7w A[n»mss2 3 1 

iCjo^T, 7l/-AB«^ 0 »5fnE ■ tkm\s}'&2 

3 2temV<DfJjEt&m&ft5o 7 1/-AM32 3 3 
(4, mVtnE ■tftHJHIBS2 3 2Si9, 1* 9 jSS*Mti 4*1 

A^^srawru §ft^Tffl*p{f^2 5 7&mm 

SB 2 0 9CIftlt5. 7U-A#¥#fg|5 2 3 3l«:fc, R» 
5fTjE"-*Hlia*2 3 2fcJ:9, ITEbSftfcVMBU ji* 
*HJ£ftfcifr&W:, 7i/-^y»otl^7W 
ASrJJSgU 7 1/- A^jy^*S»*oTV**l^#tt7U 
— A^Ff§P2 3 3-C7 I — J*^*/?*:ffi%T U 7 A 
jr^Sr»febTlf2IK*«-i-2 5 8 frMffPtt 2 0 

9^a^p-rSo 

[0 0 5 4] frj#pg[5 2 0 9f4, ffSI*ff^2 5 8 K« 
oT«l»*»JB6-0^O|faiK*fS-S-2 6 3 5:T^ir^ 
#LSg|5 2 0 6Ciftt5. T^ir^^S^2 0 6f4, S8 
^S*^6 0^b^ACK/NAK7l/-A^S5*< 
SWSftfcfe, 7U--^«Wf«2 3 3t*5V^*Wf*rlT 

2 6 2\Z ±oTS!)fflW2 0 9— m%\i-%o SM2 0 9 
(4, {f-S§*2 6 2 t ± 0 NAK^l»*nfe7 I/- A t - 

Sfe^6 0^(OSi^S*ff-g-2 6 1 &T?±XfflfflU2 0 
6i:IM5o ftfc»Jfl(lSB2 0 9f4, ATMiryW^fM 
SSFI5 2 0 4\zfflmm<0{g&2 5 0W2 5 1 Sr»^lU, 
ATM-feyUSfll«ia« 2 0 5 ^fMW«©f§ "§-2 5 2,2 
5 3S^2 6 4&ffl^Pi-^ 0 

[0 0 5 5] ^<©J:5fc*SSlfiWcJ;Jxtf, /^y h 
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T\ 7U-:AfiafeKIB«>ii«»b#«:/hS<"e*, 7^ 

[0 0 5 6] h (ATM-feW) <Ds<>rv V 

U 5k1K9A<Ds<4ry ha«afflt"C*t>3a6fll«^4ry h 

y hfi*iailDiHfi»bff*:'>*<"e#, 7U-AfiM 
7i/-Al§ftl^77rtry^7n-^g: $ 

<ts:im5o 
[0 0 5 7] 07it *3BW«)«o|tl6«*:RW-r»fc 
»^H-e*>*. (a) , (b) |±, fc^^^K? 

SLTV^o ATMtft CBR (Constant 
Bit R a t e) , r t — VBR (real tim 
e— Variable Bit Rate),nrt — 
VBR (non real time— Variabl 
e Bit Rate), ABR (Available 
Bit Rate) , UBR (Unspecifie 
d Bit Rate) W-lf^^f^lI rt 

If* p n P ff ^ ft ± S: !H o T I ^5 o 

[0 0 5 8] 0 7 (a) ttJWWafctt, rt-VBRO 

5 0 ER^V^T, rt-VBR7U-A600tt, 71/ 
— ^r^^6 Oli, ATMiryi^«SS*tWS6 0 

Ka*LfcAA#BD- U-H(J«6 0 2 i, HKCRXf 
VP I / VC I £B&< ATMt/^y^«6 0 3^ 
#^"fe/K^tffa^#Jni*5FEC (Forward E 
rror Correction) 6 04i, ATMir 
/U^p - FA1- A6, Bl, B2, CI, C2&S 
8Lfe7U-^n-K6 0 6 t, ^ n — 
K#iD-f"5FEC 6 0 7 FEC6 0 

4M6 0 6[i, r t -VBR^f- 

-K6 0 6lt, (b) Id^rJ: 5 vpi/vc 

I^A^)ATMt/l/6 10-6 15^ VPI/VC I 

6 17<b, VPI/VC I ^ 
C^ATM-ir/1/6 1 8, 6 1 9W#^p-KS:1SI 

6 0 6Jr»*fiSttfcATM'fey^*HR*fl6Ja6 0— OA 



(9) 1-239155 

16 

ftiPUT, r t-VBR7l/^6 00^«mc 
[0059] 0 8 (a) - (d) 12, S7i^tATM 

^kA^BSKI • i/- MMB 6 0 2 SrfHmr 6#«fc***r 

^■rig-efcSo iwia (a) tt. m7 <d-7u—j*6 o ok 

ttJPftSJtfc-f-^rOATM-fe^KAA^PBBWWe 0 2 £r 
#*P-rSM-Cfc6o *Wt*lt VPI/VC IfrA<DA 
TMt;U6 10~6 15, V P I / V C I & B <D ATM 
t/1/6 16, 6 1 7, StfVP I/VC I ^C^)ATM 
t;U6 18 % 6 19^X1^ @<!0i5 4ATMt/K^ 
10 AA^fMiSa6 3 0-6 3 9 Sr#AP-r5fcO-efc5 0 

[0 0 6 0] 0 8 (b) i±, 13 7^7 1^— ^6 0 0\C& 
jttSixfcATM-fe/Hc:A*«FWW«6 0 2*rM5|V^T# 
ADi-30!|-Cfc5o VP I/VC I^AWAT 

Mir/i-6 10 — 61 502*fe^r^^ATMtyKOAA 
SFBBW«Sr#4nb, VP I/VC I # 5 B ^ATMt/U 6 
16, 6 1 7^2t;i/rtKATM«fe^A»^Mfllf« 
SrttiPU VP I /VC I ^C^ATMt;l/6 1 8 , 6 

StOTfc^o t*^fc>^, VP I/VCI^A(DATM 
20 t/U6 10, 6 12, 6 14©AMfl1S86 4 0-6 

4 2, VPI/VCI#B<^ATMt;V6 16(DAM 
P^W^6 4 3, RXfVP I /VC I *C^ATMt^6 

Jx5o *09"CH: 2 K ATMt/UW A#B#WflMR 
Sr #iP U T V > £ # , — «tt fc te^Sfcffi iBSKATMt^ 

[0 0 6 1 ] m 8 (c) Ji, A 6 0 0 

«fl*ixfcATM-fe/W^A*«PWW«6 0 2SrW?IV>T# 

M-rz>SH<DWX*hZ>o *Mtii, vp i/vci^a<d 

30 ATM*fe/^6 1 0 — 6 1 5 <05feH£ ML&<D±MZ<DfyA 
TM-fe/KOA*«FBB«*Sr#iDU, VP I/VC I tf*B 
(DATMt;U6 16, 6 1 7 <73$fcffi£:g^<Di?/UK<^ 
ATM-fe/U©A*«FMW*Sr#*Db^ VP I/VC I ^ 
C CO AT Miry 1/ 6 1 8, 6 1 9COftftf t^WCO 
*ATM*/WOA*Wn*«fcf*bDi"51>^T?fc5 0 i" 
VP I /VC I ^ACOATMirA-6 10, 6 1 

5 (DXtJ^m'KU 650, 651, VPI /V C I & B 
C0ATMt;I/6 16, 6 1 7 (D AMfl'ltS 6 5 2 , 6 
5 3 , I / VC I ^C<DATMir/U6 1 8 , 

40 619 comm&mm 6 o — <n x^m\n * 654, 65 

5^, *ix^H^J:5fc#*nSn5o 
[0 0 6 2] 0 8 (d) W\ 0 7^:7U~ A 6 0 0 fc* 
ftfcATMt^t AAWIBflW 6 0 2SrB3lV^T# 
iP-f-53!fcaiJ^«"X?fc5« *«t?»4, VP I/VC I ^ 
A(Z)ATMt^6 1 0—6 1 5 OjfegScOiryMCO^AT 
M-fe/K^ A*^M1tSSr#AP U VPI /V C I fi> B co 
ATMt/l/6 16,61 7 Wft®Wt;H:^)^ATMt 
/^A^B#F^1f^Sr#*PU, VP I/VC I ^C(DAT 
Mir/U6 18, 6 1 9^a^t;Hl^*ATMt/W 
50 AANPW««Sr#iPi-« fc^-Cfcio -t"*fo*>, VP I 
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/VC I ^ACOATMt;U6 1 0^AASK*«6 6 
0, VP I/VC I^B^)ATMtyl/6 1 6(^AMM 
6 1 , WVP I /VC I 1 
8 <0*M»2£ifi« 6 O^<0AAWIBflMS6 6 2a*-*ft«X 
H<^J: 5«-#JpSH5o *«"C*4, #VPl/VCir 

S:#JDt5M"e*)5^, 4VPI/VCI rT^cD*^^ 
ATMt;HJ:w*ATMt/K0AASH»aSr#JlDt5 
ri:t>tr#Sc Sfc, VPI/VCir^(Z)7^At 
<ZH^TfttfS 1 o^ATMt/H:w*ATMt;K^AA^f 

[0 0 6 3] 13914, H7(07l/-A6 0 0i:fej|ftSiX 

fcATM"feyH:j*»S*JB6 0^<DA*l#IIOtff«&llfl5l 

v^-c#ip-t-5«-efcoT, mm (a) iiijRSiB6o 

^<aATM-feA'A;fci<''- h 6 7 o 2: ftUKW^A 6 1 
(b) »ATMt/I/^MS1^6 0— (DXJjtifm&Tjk 

-rm, (c) ttATM-fe/Ko«iwH*ja6 i^fe^m 

0^tf>A#B#HW«6 0 2*Sf*iDSnTV^5ATM-fe/U 

2lttiU ftflLSiMI 6 0^©AAB»IWflH86 0 2ji«ttiP 
Sn-rv^jfci^ATM-fe/Wroi^tt, «jjftiH*S6 lfc 
J3V>T-^MIIBH^*j|IUHte«fflt-«. 

[0064] 09 (b) fcfcV^T^ KFftl t 6I^*|*« 
^6 0HATMtyU6 8 0^AAU n HB<£> A 

TMt/U6 8 1—6 8 2^A*U H#SJ t 7 CATMt 
yU6 8 3^1, ^t<D&n 2f(7)ATMt^6 8 4 — 
6 8 5 £S A* U ^Jfl t 8 ATMt/V 6 8 6 355 A* b 
t^rt^o r.<Oi§£\ M£*Siffi^ 6 0 [4, A T Mir }V 6 
8 0, 6 8 3, 6 8 6^>»S*I6 0— fl>A>t>B#IRIW 
8t6, t 7, t8S:7 1/-^y^WttU »J6t 

[0 0 6 5] El 9 ( c ) \Z7jk~t& o lC, 6 1 

it, t 6' . 1 7* , 1 8 s \z s essntttA 

TMt;U6 8 0, 6 8 3, 6 8 6 fc^;h,^ft*fJCSi-5 A 
TMir;V6 90, 693, 696 Sr, ffi^S 1 
tufc*^^SS{c:iga-r^ 0 fcfcbt6 a , t7' , t 
8* BTSr-gBlffltLt, t5' = t5+T, t6' 
= t6+T, t7' = t 7 + TSrj»fc-t*NPMi:i-5 0 £ 
6 1(t nlfi^)ATMir/l/6 8 1-6 
8 2 K^f/S^S n 1 j@cO ATMir/l^ 6 9 1 — 6 9 2 £:A 
TMir/U6 9 O^mmVtzCOibAT 1 <DJftfflfflffiX\ 88 

*s i K^*nfc*iM5a«itea6ffl-r« 0 wwr, n 

2i(Z)ATMir/U6 8 4 — 6 8 5 n 2 {BCD A 

TMir/U6 9 4 — 6 9 5 5:ATMt/U6 9 3 Sr^fcttbfc 
0feAT20P»MIIBBi-e, JB*5il:««Sftfctj|ftfi 

^KK^m-rSo ::tATi(t t 6 £ t 7 coB#iHg£ 
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